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Abstract 
In order to explore the role that phonology play in Chinese characters recognition, 9 
variables at lexical level (i.e. character frequency, number of words formation) and sub-lexical 
level (i.e. number of strokes, regularity, phonological consistency, family size) were used to 
predict their effects on Chinese lexical decision time by stepwise multiple regression analysis. 
The result showed that phonology played a significant role in feedback activation (i.e. 
homophones density and number of associated radicals) but not in feedforward activation. 
Moreover, we revealed differences in the cognitive process between lexical decision task and 
naming task. Since those task-specific properties may affect the result obtained, we further 
suggested that it should be careful in task selection and data interpretation in future 
psycholinguistic research.  
 
Key words: Phonology, Feedback consistency, Lexical decision task, Naming task 
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Introduction 
Lexical processing of non-alphabetic language (e.g. Chinese and Japanese) has been 
intensively studied in the past two decades. According to model suggested by Taft, Ding & 
Peng, (2004) & Taft, Zhu & Peng (1999), there are three constituent units: orthographic units, 
phonological units and semantic units in Chinese characters recognition. In orthographic 
units, it is composed of four levels: strokes, radicals, lemmas (i.e. characters) and words. 
Combination of strokes forms the basic orthographic units, radicals. One or more radicals (i.e. 
semantic and phonetic radicals) are combined to be phonetic-semantic compound characters. 
Semantic radicals usually give clues to the meaning of characters whereas phonetic radicals 
often give clues to the pronunciation (Taft et al., 2004). For example, in the character “櫻
/jiŋ55/” (meaning sakura), the semantic radical “木” infers that it is a kind of tree whereas the 
phonetic radical “嬰/jiŋ55/” gives a cue to its pronunciation. In the orthographic system, a 
character is processed hierarchically from strokes to radical to lemmas, and lemmas pass the 
activation to relevant phonological units and semantic units (Figure 1).  
At lexical level, character frequency in visual word recognition is probably the oldest 
and the most agreed factor in visual recognition Chinese characters. Facilitative effects were 
found in higher character frequency on Chinese characters recognition (Zhang & Peng, 1992; 
Liu, Wu & Chou, 1996; Taft & Zhu, 1997; Li & Chen, 1997).  
According to the multilevel-interactive model (Taft et al., 1999) and lexical constituency 
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Figure 1.The multilevel-interactive model suggested by Taft et al.(1999) 
model (Perfetti, Liu & Tan, 2005), radicals are one of the crucial input units for characters 
recognition. An inhibitory effect is resulted from the activation of characters sharing the same 
radicals in the recognition process of a phonetic-semantic compound character. It further 
implies that competition between family members results will occur and inhibit the 
recognition process consequently. However, there is still a lack of investigation on the effect 
of family size on Chinese characters recognition. 
According to Taft et al.‟s (1999) model again, phonological units is one of the 
inter-locked units which is expected to be important in character identification. One of the 
common measurements for investigating phonological effect in characters recognition is 
regularity effect. In general, regular is defined as same pronunciation of the characters as its 
phonetic radical (e.g. “琪” /khei25/ has the same pronunciation as its phonetic radical “其” 
/k
h
ei25/ ), whereas irregular is defined as different pronunciation with phonetic radicals (e.g. 
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“摺” /tsip33/ has different pronunciation with its phonetic radical “習” /tsap25/ ). Regularity 
effect on naming low frequency characters was consistently found in many studies (e.g. Hue, 
Chen & Tzeng, 1992; Wu, Chou & Liu, 1994). However, the phonological effect in lexical 
decision task, in which the retrieval of phonology is not a must, remains controversial. Some 
studies claimed that phonology did play a role in Chinese characters recognition (Weekes, 
Chen & Lin, 1998; Ziegler, Tan, Penny, Montant, 2000; Cheng, 1992) but others found that 
phonology was not that important in the process of recognition (Wu & Chou, 2000; Wong, Fai 
& Chen, 2000). Weekes et al. (1998) found that the facilitation in lexical decision task with 
the presence of homophone primes compared with visual, semantic and unrelated primes. 
Employing a different methodology through varying phonological frequency (i.e. summation 
frequency of all homophones), Ziegler et al. (2000) found that higher phonological frequency 
led to a shorter lexical decision time. The result provided further evidence to support the view 
of simultaneous activation of phonological information in words recognition (i.e. “at-lexical” 
activation). On the other hands, Cheng (1992) advocated “pre-lexical” activation of 
phonology in Chinese characters recognition. Positive homophonic prime effect in lexical 
decision task in both short and long exposed SOAs supported the notion of pre-lexical 
phonological mediation. In conclusion, regardless of whether it is „pre-lexical‟ or „at-lexical‟ 
level phonological activation, phonology does play a role in Chinese characters recognition. 
Contrary to the above studies, other research on Chinese revealed a different story. Unlike 
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alphabetic scripts where letters can be mapped onto phonology directly, the sub-lexical units 
of Chinese language, radicals, are less phonological transparent. As a result, one dominant 
view is that phonology has little or no impact on Chinese characters recognition. For example, 
in contrary to Cheng‟s (1992) study, Wu & Chou (2000) failed to found homophonic 
facilitation effect in lexical decision task. In Wong et al.‟s (2000) study, they also did not 
found any phonological facilitation in the initial process of reading Chinese. Both of them 
concluded that there was no convincing evidence to prove that phonology was activated 
automatically during Chinese character recognition.  
In summary, phonological effect was not always found in experiments which made use 
of decision task. Such phonological effect was found under some circumstances with different 
variables controlled. Therefore, through comparing the effect from phonological variables at 
sub-lexical level (regularity, family size, phonological consistency of type and token) and the 
effect from variables at lexical level (character frequency, number of words formation) on 
lexical decision time, it is hoped that the result can give us further information on the role that 
phonological variables plays in Chinese characters recognition.  
In previous studies, one of the possible confounding factors was failure to control 
feedback consistency. Traditionally, studies focused on feedforward activation (i.e. mapping 
of orthography to phonology) in Chinese characters recognition by manipulating regularity 
and phonological consistency (or called “feedforward consistency”). Those studies revealed 
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that lower phonological consistency resulted in longer naming latencies (Hue, Chen & Tzeng, 
1992; Li, Bi, Wei & Chen, 2011). According to studies in alphabetic writing system, feedback 
activation was found to be important in visual word recognition (Stone, Vanhoy & Van, 1997; 
Ziegler, Van & Jacobs, 1997; Ziegler, Montant & Jacobs, 1997). Ziegler et al. (1997) pointed 
that both feedforward consistent (i.e. one spelling with only one pronunciation) and feedback 
consistent (i.e. one pronunciation with only one spelling) words yielded a shorter response 
time in lexical decision task. Such bidirectional consistency effect suggested there may be 
coupling effect of orthography and phonology in word recognition (Figure 2). They further 
suggested that words perception is bidirectional in which both feedforward and feedback 
activation are involved. In recent years, the importance of feedback activation in 
non-alphabetic writing system (e.g. Chinese) of which mapping between orthography and 
phonology is less transparent has interested some researchers. In Chinese, about 11 characters 
share 1 pronunciation (Chen, Vaid & Wu, 2009). The presence of homophones suggests the 
possibility of feedback consistency effect in Chinese. More orthographical forms (i.e. more 
number of homophones) that can be mapped onto a particular syllable, more feedback 
inconsistent and inhibit the recognition process. Although both Ziegler et al. (2000) and Chen 
et al. (2009) found that more numbers of homophones was facilitative in Chinese character 
recognition, these results may not be convincing because the results were obtained in specific 
experimental condition where some linguistic variables remained uncontrolled. For example, 
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Ziegler et al. (2000) compared the effect from homophonic and non-homophonic characters 
(i.e. characters with no homophones) without compared the effect from numbers of 
homophones. In addition, both Ziegler et al.‟s (2000) and Chen et al.‟s (2009) failed to control 
phonological consistency and regularity in their experiments.  
 
 
Figure 2. The bidirectional word perception model suggested by Stone et al. (1997) 
In short, there was comparative less research investigating feedback consistency effect in 
lexical decision task. In this present study, homophone density and the numbers of associated 
radicals are manipulated as the measurements on feedback activation in order to investigate 
the role of feedback consistency in Chinese characters recognition. It is hoped that the result 
may give us more information on the process of character recognition. 
Last but not least, naming and lexical decision task (LDT) were two common ways for 
investigating the contribution of different linguistic variables on visual words recognition in 
many previous studies. The cognitive process between naming task and LDT was traditionally 
assumed to be identical except the presence or absence of phonological output. There was a 
lack of justification on the choice of experimental tasks in those studies. Currently, this 
assumption was challenged in by Shen & Forster (2010). They found a discrepant result in 
naming task and LDT with the use of masked phonological prime. They therefore concluded 
Spelling Phonology 
Feedback activation 
Feedforward activation 
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that a lack of phonological involvement caused the difference in the cognitive process of word 
perception between LDT and naming task. However, it may not be convincing to conclude 
that “phonology plays little/no role in the identification of word” (Shen & Forster, 2010) since 
they did not control the feedback consistency in their experiment. In light of that, we are 
interested whether the cognitive process in LDT and naming task is different with the 
consideration of the feedback consistency by comparing the result with Leung, Lau, Weekes 
& Ip‟s (2010) research in naming task. With use of identical set of stimuli and statistical 
analysis, if the cognitive process of LDT and naming task is the same, a replicated result of 
Leung et al. (2010) is expected. In contrast, if the result shows that the significance of the 
effect from different variables is different from that in Leung et al. (2010), the cognitive 
process of both tasks may be different. 
To summarize, there are a number of questions about what role phonology play in 
Chinese characters recognition. In particular, it is unclear of how different phonological 
variables participate in Chinese characters recognition. Specifically, the role of feedback 
consistency in Chinese characters recognition is not clear. Moreover, the comparison 
cognitive process of naming task and lexical decision task and their impact on the result are 
still yet to be confirmed. The present study is designed to address these three issues. The 
findings are expected to shed light on the contribution of phonology in Chinese lexical 
recognition as well as the influence of experimental tasks. 
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Method 
Participants. A total of 40 native Chinese speakers (38 Females & 12Males) aged 19-26 years 
old (mean age = 21.7 years old) participated in this study. All of the participants were 
undergraduate students in The University of Hong Kong. All participants had normal vision, 
motor, cognitive ability and had no history of language disorder.  
Materials. A total of 1600 characters, 800 real phonetic compound characters and 800 
pseudo-characters, were randomly selected. All the pseudo-characters were consisted of the 
radicals selected from the 800 real characters in legal positions.  
Independent Variables. On the basis of the previous studies, the following nine variables were 
selected to investigate the role of phonology in Chinese characters recognition. 
1. Character frequency & Numbers of words formation: All the characters selected were 
single-character words. The character frequency of the selected characters is defined as the 
appearance frequency of those characters in 11 newspapers. The data was collected from the 
HKCCNP (Leung & Lau, 2011). Beside, the other variable at the lexical level is number of 
words formation (NW) which is defined as the number of multi-characters words that a 
character can form (Liu, Shu & Li, 2007) 
2. Regularity: In order to investigate the role of phonology in the Chinese recognition 
process, only phonetic compound characters were selected in this study. According to their 
regularity, they can be categorized into: regular, irregular and semi-regular. Regular is 
defined as identical constitute onset, rime and tone with phonetic radicals (e.g. “琪” /khei25/ 
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has the same pronunciation as its phonetic radical “其” /khei25/ ) ; semi-regular is defined as 
having either identical constitute onset or rime or tone (e.g. “脂” /tsi55/ has a same onset and 
rime but different tone as its phonetic radical “旨” /tsi25/); irregular is defined as totally 
different pronunciation with phonetic radicals (e.g. “摺” /tsip33/ has different onset, rime and 
tone with its phonetic radical “習” /tsap25/ ) (Wu et al., 1994) 
3. Family size: As mentioned above, all the stimuli were consisted of a phonetic radical and 
a semantic radical, so there should be two family types: phonetic radical family and semantic 
radical family. For example, “財” and “材” are in the same phonetic radical family with the 
same phonetic radical “才”, whereas “橙”, “棒”, “柏” and “村” etc. are in the same semantic 
radical family with the same semantic radical “木”. In order to investigate the effect of the 
phonological information from phonetic radicals, family size is defined as the numbers of 
characters sharing same phonetic radicals in this study (Yang and Peng, 1997). 
4. Phonological consistency of type & token: Phonological consistency, which is also called 
feedforward consistency, is defined as the degree of similarity among the pronunciations of 
the orthographic family members (Fang, Horng, Tzeng, 1986). If all family members having 
the same phonetic radical have identical pronunciation, those characters are considered to be 
phonological consistent (e.g. “譜, 氆, 鐠, 潽” have the same pronunciation /pou25/ with the 
phonetic radical “普” /pou25/). On the other hands, if the pronunciation is different among the 
family, those characters are considered to be phonological inconsistent (e.g. “苔/thɔi52/, 始
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/ts
h
i25/, 治 /tsi25/, 冶/je35/ and 怡/ji52/”). Despite their same phonetic radical “台”, their 
pronunciations are different from each other. Phonological consistency (type) is referred to the 
ratio between the numbers of characters with different pronunciations and the family size, 
whereas phonological consistency (token) is referred to the ratio between the frequency of all 
characters with the dominant pronunciation and the total frequency of all family members (Li 
e al., 2011). 
5. Homophones density: Homophones are referred to the characters having the same 
pronunciation (e.g. 扣, 寇, 叩, 釦 have the same pronunciation /khɐu33 /). In this study, 
homophones density is defined as the numbers of homophones (Ziegler et al., 2000) 
6. Number of associated radicals: It is referred to the number of characters using the same 
radicals among homophones. For example, there are five homophones for “杆 /gon55/” (乾, 
干, 竿, 肝). Only three out of five characters are using the same phonetic radical “干” (竿, 
肝, 杆), so the associated radicals for the syllable /gon55/ is defined to be three. 
7. Number of strokes: In Taft et al.‟s model (1999), strokes are the most basic component of 
a character. Number of strokes can be an index of visual complexity of a character. 
Procedure. Lexical decision task was employed in this study. The participants were tested in a 
sound-proof room. They were seated about 60 cm away from the computer screen. A fixation 
cross was appeared on the screen for 500 ms, followed by a120 ms blank, then followed by 
the target or pseudo- characters for maximum 2 s. The duration between trials was 800 ms. A 
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total of 1600 characters in 10 randomized blocks consisting of 80 real characters and 80 
pseudo-characters each were presented. All stimuli were displayed in Biaukai font (標楷體), 
font 100, with a white against black background randomly. Participants were asked to identify 
whether the presented item was a real character by a button-press response. They were 
instructed to response as quickly and as accurately as possible. Thirty practice trials were 
provided at the beginning of the experiment to familiarize the participant to the task. 
Response time (RT) and accuracy were recorded. The stimuli presentation and data recording 
were controlled by the E-prime program. Nine short breaks were provided during the 
experiment to prevent participants from being fatigue. The entire session lasted for about 90 
minutes. 
Analysis. Incorrect responses and outlier data (data beyond + 2.5SD) were removed. From the 
analysis, the mean error rate of responses was 6.64%. A total of two characters (“芙” and”喀”) 
were removed due to high error rate (above 50%). In order to investigate the correlation of 
those nine variables with RT and the contribution to the variance in RT from those variables, 
Pearson‟s r and a stepwise multiple regression analysis were administered respectively. 
Before the analysis, logarithms of frequency, numbers of words formation, homophones 
density were calculated and added into the analysis to correct their skewness of distribution 
(Hair, Black, Babin, Anderson, & Tatham, 2006). 
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Result 
Table 1: Descriptive Statistics for 9 Variables 
 Variables Acronyms Mean (M) Standard deviation (SD) 
Lexical level: 
 Character frequency Freq 28.13 19.27 
 Number of word formation NW 50.22 43.55 
Sub-lexical level: 
 Number of strokes NS   
 Family size FS 5.18 3.62 
 Phonological consistency (type) Cons (Type) 0.49 0.31 
 Phonological consistency (token) Cons (Token) 0.47 0.39 
Phonological units: 
 Homophones density HD 4.21 3.70 
 Number of associated radicals AR 3.25 1.11 
 
Regularity Regular Semi-regular Irregular 
 231 131 438 
Correlation among 9 variables and response time in lexical decision 
In order to investigate the correlation among those nine variables mentioned in Table 1 
with lexical decision time (RT), Pearson‟s r was carried out (Table 2). A number of major 
observations can be made. Firstly, the lexical decision time was positively correlated with 
number of stokes (NS), phonological consistency of type and token (Cons (type), Cons 
(Token)), homophones density (Log (HD)) as well as number of associated radicals (Log 
(AR)). This indicated that characters with higher visually complexity, more phonological 
consistent, more number of homophones and more associated radicals required longer 
response time in lexical decision. Secondly, negative correlation with character frequency 
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(Log (Freq)), number of words formation (Log (NW)) and family size (FS) showed that 
response time was shorter when the characters had higher frequency (Log(Freq)), more words 
formation (Log (NW)) and larger family size (FS). Contrary to previous studies (Ziegler et al., 
1999, Hue et al, 1992, Taft et al., 1999), the positive correlation of phonological consistency 
of type (Cons (type)) and token (Cons (token)) and negative correlation of family size (FS) 
with RT were found in this study. Thirdly, character frequency was positively correlated to 
number of words formation. Usually the more multi-character words a character formed, the 
higher the frequency of occurrence. Similarly, phonological consistency was positively 
correlated with regularity and number of homophones. If the phonological consistency was 
high, there would be more friends (i.e. family members having identical pronunciation) (Yang 
& Peng, 1997), hence more numbers of homophones.  
Multiple regression analysis 
In order to explore the relative importance of different variables that affect Chinese 
characters recognition, a stepwise multiple regression analysis was carried out. Seven out of 
nine variables were found to be significantly contributing to a total of 29.9% variances in 
Chinese lexical decision time collected. The result was listed in a descending order of the 
contribution to the variances in Table 3. Both variables in lexical level (NW & Freq) & 
sub-lexical level (NS, regularity and FS, except phonological consistency) was found to play 
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a significant role in Chinese character s recognition. Variables at lexical level could explain 
the most variance (Log (NW): 18.2%; Log (Freq): 6.6%), and their effect were more 
significant (p < 0.001) compared with phonological variables at sub-lexical level (Regularity: 
0.004%, p < 0.01; FS: 0.006%, p < 0.05; Cons (Type) & (Token): not significant). Contrary to 
Ziegler et al. (1997) & Leung et al. (2010), phonological consistency was not involved 
significantly in the recognition process. Moreover, homophones density (HD) and number of 
associated radicals (AR) contributed significantly to the variance of RT. This finding indicated 
that feedback consistency played a significant role in Chinese characters recognition. 
However, different with the result of Leung et al.‟s (2010) study, the effect form number of 
homophones were more significant ( p < 0.001) than that from associated radicals ( p < 0.01). 
Table 3: Standardized Coefficient (β) and△R2 in Multiple Regression Analysis 
Variables Β T △R2 
    0.299 
Log (NW) -.428 -13.343*** 0.182 
Log (Freq) -.267 -8.402*** 0.066 
NS .147 4.848*** 0.02 
Log (HD) .126 4.176*** 0.015 
AR -.140 -2.789** 0.006 
FS -.087 -2.745** 0.006 
Regularity -.071 -2.257* 0.004 
*** p < 0.001.   ** p < 0.001.   *p < 0.05 
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Table 2: Correlation (Pearson’s r) Among 9 Variables and Response Time (RT) in Lexical Decision of 800 Real Characters 
 RT Log(Freq) Log(NW) NS FS Cons(Type) Cons(Token) Regularity Log(HD) Log(AR) 
Log(Freq) -.358**          
Log(NW) -.428** .252**         
NS .169** -.018 -.049        
FS -.082* -.005 .063 -.178**       
Cons(Type) .158** -.050 -.192** .205** -.648**      
Cons(Token) .094** .057 -.108** .201** -.624** .844**     
Regularity .062 -.069 -.232** .017 -.171** .385** .299**    
Log(HD) .179** -.063 -.114** -.016 .077* .177** .112** .219**   
Log(AR) .095** .020 -.039 -.006 -.039 .051 .062 .013 .838**  
AR .061 .024 -.021 .005 -.049 .050 .057 .029 .789** .937** 
** Correlation is significant at 0.01 level (p < 0.01) (2-tailed)      * Correlation is significant at 0.05 level (p < 0.05) (2-tailed
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Discussion 
The role of phonology plays in Chinese characters recognition 
One of the aims of the present study was to explore the role of phonological variables 
played in Chinese characters recognition. By comparing the amount of variance that variables 
at lexical level (Freq, NW) and phonological variables at sub-lexical level (Regularity, FS, 
Cons (Type) & (Token)) accounted in a lexical decision task, both lexical variables and 
sub-lexical variables (expect Cons (Type) & (Token)) were found to play significant roles in  
Chinese characters recognition. Among them, lexical variables appeared to explain most of 
the variance and their effect was more significant when compared to that of phonological 
variables. The results suggested that orthographic activation at lexical level during Chinese 
characters recognition may be more prominent that the activation from phonological 
information at sub-lexical level. In other words, phonological information generated from the 
orthographic information available when a character was presented did not have a significant 
effect on characters recognition. Interestingly, a significant feedback consistency effect was 
found indicating that the influence of phonology on character recognition required revision. 
Feedback consistency effect 
According to Stone et al.‟s (1997) model, word perception is bi-directional in which both 
feedforward (i.e. spelling-to-phonology) and feedback (i.e. phonology-to-spelling) 
consistency involve significantly (Figure 2). Unlike alphabetical language which follows 
grapheme-phoneme route, Chinese characters are monosyllabic and they are less phonological 
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transparent. Each character is processed as a whole for the retrieval of its pronunciation 
(Ziegler et al., 1997). Therefore, feedforward and feedback consistency effect in Chinese do 
not arise only at sub-lexical level (i.e. phonetic radicals) but also at lexical level. In the 
application of the bi-direction word model suggested by Stone et al. (1997) in Chinese 
language system, feedforward consistency is regarded as the mapping of orthography to 
phonology whereas feedback consistency is referred to mapping of phonology to orthography. 
According to this model, faster activation is expected for feedforward and feedback consistent 
words than inconsistent words. In this present study, homophone density and number of 
associated radicals were found to account for a significant amount of variance of lexical 
decision time. This finding confirmed that feedback consistency demonstrated an important 
role in Chinese characters recognition. Significant positive correlation of homophone density 
and number of associated radicals with lexical decision time indicated an inhibitory effect 
from feedback inconsistent characters. More number of homophones and associated radicals, 
more different characters or radicals (i.e. different orthographical forms) could be mapped 
onto a specific syllable, hence, inhibited lexical decision process. The result was consistent to 
the previous studies (Stone et al., 1997; Ziegler et al., 1997; Ziegler et al., 1997). For instance, 
when a character 僱 is presented, its phonological form /ku33/ as well as the orthographical 
forms of its homophones (顧、故) will be activated. Since this specific syllable /ku33/can be 
mapped onto different orthographic forms (僱、顧、故), the competition among these 
orthographical forms inhibits the recognition process of the target 僱. Compared with the 
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effect of homophones density and numbers of associated radicals, homophones density 
explained more variances in lexical decision time (△R2 = 0.015) than number of associated 
radicals (△R2 = 0.006) and its effect was more significant (Log (HD): p < 0.01; AR: p < 0.05). 
Actually, homophone density reflected the feedback activation at lexical level whereas 
numbers of associated radicals represented the feedback activation at sub-lexical level. 
Different from the results obtained by Leung et al. (2010) on naming task of which the effect 
from feedback activation at sub-lexical level (i.e. associated radicals) was more significant 
than that at lexical level (i.e. homophones density), we found that the effect from feedback 
activation at lexical level was more significant. This result further confirmed our previous 
finding on orthographic activation that activation from lexical level was more prominent than 
that at sub-lexical level.  
In short, the effect from feedback activation was more important than the phonological 
information generated from the orthographic stimulation, and its effect was more significant 
at lexical level. In other words, feedback activation should be added into the Taft et al.‟s (1999) 
model as shown in Figure 3. The fact that traditional psycholinguistic research may overlook 
the importance of feedback consistency may account for contradictory results found.
 
Facilitative effect from orthographically similar characters 
In contrast to the assumption of multilevel-interactive model (Taft et al., 1999) and 
lexical constituency model (Perfetti et al., 2005), facilitative effect instead of inhibitory effect 
on lexical decision time was found in characters which have larger family size. Perfetti et al.‟s 
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Figure 3. The modification of Taft et al.‟s (1999) model with addition of feedback activation 
(2005) suggested characters at lexical level with shared radical competed with each others in 
the recognition process. In addition, in Taft et al.‟s (1999) experiment, inhibitory effect was 
again found for the characters with shared radicals on lexical decision time. However, both 
studies failed to consider the positional factor in their experiments where characters with 
shared radicals in different positions were used. Different from Taft et al.‟s (1999) & Perfetti‟s 
(2005) study, we were interested in the effect from other characters with shared radicals in the 
same position in this present study. By defining family size as the number of characters with 
the same phonetic radicals in the same position, an opposite result was obtained. Facilitative 
instead of inhibitory effect was found in larger family size. Actually, our result was 
comparable to Li et al.‟s (2011) experiment 3 of which facilitative effect on naming was 
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revealed in larger family size when the target was the highest frequency in the family. With 
the use of the targets with controlled phonological consistency, they concluded that the more 
family members with orthographic similarity, more facilitation on orthographic input, hence, 
speed the recognition. Yet, someone may argues that characters with shared radicals in 
different position may also be orthographically similar to the target, so an additional factor, 
positional factor, should be added in Li et al.‟s (2011) conclusion. In Taft et al.‟s (2004) 
experiment, facilitative positional effect was found by presenting an orthographical prime 
with characters with same radical in same position whereas no significant difference was 
found for prime with radicals in different position. They concluded that the process of 
positional information of the radical speeded up the recognition (Taft et. al., 2004). To 
summarize, facilitative effect from larger family size were contributed by both 
orthographically similar and the positional information from family members with shared 
radicals in same position. This conclusion agreed with the modified version of Perfetti et al.‟s 
(2005) and Taft et al.‟s (1999) processing model suggested by Li et al. (2011) (Figure 4).The 
recognition of sub-lexical units (i.e. radical) in a presented character activates all family 
members at lexical level which are orthographically similar. Their orthographic and positional 
information allow feedback activation from lexical level to the sub-lexical level, and hence, 
facilitates the activation of orthographic unit in the recognition process. Thus, the more family 
members which are orthographically similar to the target, the greater facilitation on the 
recognition process will be resulted.  
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Figure 4. The modified version of Taft et al.‟s (1999) model with addition of family size effect 
Influence of task-specific properties -- Naming task vs. Lexical Decision task 
Compared with the experiment conducted by Leung et al. (2010), which revealed 
phonological consistency effect on naming Chinese characters, no significant phonological 
consistency effect on lexical decision task could be found in the present study. With the use of 
the same set of stimuli and statistical methodology as Leung et al. (2010), the different result 
may be due to different experimental task employed. Shen & Forster (2010) illustrated the 
difference on cognitive process of word perception between LDT and naming. The main 
discrepancy of those two tasks is the involvement of mental phonological articulatory 
processes in naming which requires rapid mapping between orthographic codes to 
phonological codes (Ziegler et al., 1997; Shen & Foster, 2010). In naming process, the 
presented target activates all the family members which are orthographically similar. Those 
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structures are expected to speed up the activation of the target like lexical decision process. 
However, the competition in phonological retrieval may mask this facilitative effect. When 
the phonological consistency is low (i.e. various pronunciations present in a family), the 
different pronunciations of activated family members compete for the phonological retrieval, 
hence interfere the phonological retrieval of the target (Li et al., 2011). However, since 
reading aloud is not required in LTD, phonological retrieval is not a must and it may not be 
involved in the lexical decision process. Therefore, phonological consistency, which considers 
the numbers of pronunciation from family members, plays a less significant role in LDT 
compared to naming. The comparison on the cognitive processes is illustrated in Figure 5.  
 
 
 
 
 
 
 
 
 
 
 
Figure 5. The model illustrated the phonological effect shown in naming task instead of LDT 
 
Phonological consistency effect 
This phonological activation process 
only involved in naming task 
Additional facilitation from family 
members which are orthographically 
similar  
Inhibition from family members 
which have different pronunciation 
(i.e. phonological consistency effect) 
Orthographic representation of 
the characters in the family 
B’ 
is analyzed as 
activates 
Character [A] 
Phonetic radical [Ap] 
A B C D 
A’ C’ D’ 
activates 
Phonological representation of 
the characters in the family 
25 
 
Another alternative explanation is that the overall activation at lexical level is triggered 
in LDT instead of the retrieval of a lexical representation at sub-lexical level of the presented 
characters (Figure 6). Although the activation from radicals to characters may still involve in 
lexical decision process, but the decision may be made before the input at sub-lexical level 
produces any effect. This assumption was also supported by our result of a relative greater 
effect of variables in lexical level than phonological variables at sub-lexical level (e.g. 
regularity and phonological consistency). Compared the total variance that variables at 
sub-lexical level accounted for with Leung et al. (2010), sub-lexical variables played a more 
important role in naming (△R2=0.071; overall △R2=0.171) whereas they participated less in 
LDT (△R2=0.036; overall △R2=0.299). It is hypothesized that the characters are judged as real 
or unreal as soon as the whole lexical representation is triggered before being analyzed 
sub-lexically. In contrast, since phonological retrieval is a must in naming task, analysis in 
sub-lexical level therefore is relatively more paramount so as to obtain phonological 
information from phonetic radicals to facilitate the naming response. In addition, regularity 
effect was found to be less significant (△R2=0.004) in LDT and without significant correlation 
with lexical decision time, whereas it was consistently obtained and played a significant role 
(△R2=0.051) (Leung et al., 2010) in naming task (e.g. Hue, 1992; Wu et al., 1994). This result 
provided another proof that analyze at sub-lexical level involved more significantly in naming 
task than LDT. 
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Figure 6. The model illustrating the overall activation at lexical level in LDT 
Implication for future psycholinguistic research 
In both present study and Leung et al. (2010), feedback consistency was found to have a 
significant effect on Chinese characters recognition in LDT and naming task. The traditional 
psycholinguistic research may underestimate the effect from feedback consistency and cause 
controversial results in previous studies. Therefore, we suggested that feedback consistency 
should be controlled in further psycholinguistic research when investigating effects from 
feedforward consistency or other variables regardless of the use of LTD or naming task. 
Both this study and Shen & Forster‟s (2010) predicted that the cognitive process between 
naming task and LDT was not the same. Such difference leads to the implication for future 
study that task selection should be made carefully when investigating effects of different 
linguistic variables. Naming task, which requires a greater involvement of phonology, is more 
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suitable for investigating the contribution of phonological variables, whereas LDT is more 
suitable for examining variables at lexical level. Different task may elicit different cognitive 
process and yield a task-specific effect on the obtained result. Thus, it should be careful in 
task selection and data interpretation in the future study. 
Limitation  
There were several limitations in this study. The aim of this study was to investigate the 
role of phonology played in Chinese characters recognition. The result found that the 
influence of phonology was showed by the feedback consistency effect, whereas it did not 
show a significant role on feedforward activation. However, the result may be due to the 
task-specific properties come from lexical decision task of which the decision have been made 
before the involvement of phonology at sub-lexical level to produce any significant effect on 
the response time. In order to investigate the effect from phonological variables, naming task 
should be used in this present study instead. 
Conclusion 
In order to explore the role of phonology in Chinese characters recognition, nine 
variables including variables at lexical level and phonological variables at sub-lexical level 
were used to predict their effects on Chinese lexical decision time by stepwise multiple 
regression analysis. As a result, less significant effect of phonological variables and 
insignificant phonological consistency effect showed that phonology played a little role in 
feedforward activation. However, the significant effect from homophones density and number 
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of associated radicals demonstrated a significant feedback consistency effect on Chinese 
characters recognition. Therefore, we claimed that phonology did play a role in Chinese 
characters recognition but the influence was showed in feedback activation. Moreover, we 
revealed two differences in the cognitive process between lexical decision task and naming 
task: 1) the inhibition due to the competition among different phonology within the family is 
absence in lexical decision task 2) the activation of lexical level is more prominent than 
sub-level in lexical decision task. Since those task-specific properties may affect the result 
obtained, so we suggested that experimental task and result should be carefully selected and 
interpreted in future psycholinguistic research.  
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